BRITISH MEDICAL JOURNAL 25 JANUARY 1975 185 suggest that the other components of gall bladder bile, such as phospholipids, do not exert a protective action as they seem to do when the effect of bile acids on the mucosa of the small intestine is studied (Russell et al., 1973 a, b; Wingate et al., 1973) . The effects of individual bile acids thus need to be specifically defined. Ivey et al. (1970) showed that TCA alone caused qualitative and quantitative ionic changes in the stomach similar to those induced by a bile acid mixture. The results of this study confirm the effects of aspirin on the gastric mucosal barrier, as measured by a change in gastric mucosal E.P.D. (Geall et al., 1970; Murray et al., 1974) . The results of this study show that the effect of TCA on gastric mucosal E.P.D. is similar to that of aspirin. A combination of aspirin and TCA caused a similar significant alteration in gastric mucosal E.P.D. in our study, but the duration of change was significantly longer than that obtained with aspirin or TCA alone. Semple and Russell (1975) showed that exposure of rats to a combination of TCA and aspirin leads to an increased incidence of gastric haemorrhagic mucosal bleeding as compared to the incidence in rats exposed to aspirin or TCA alone. Our results confirm that the gastric mucosal barrier is significantly broken for a significantly longer time when the combination of aspirin and TCA is used in man. As a longer duration of gastric mucosal barrier breaking will allow a more prolonged back diffusion of H ions and, subsequently, a longer increase in capillary permeability it may well be that significant gastric mucosal haemorrhage is more likely to occur under such circumstances.
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The results of this study confirm the effects of aspirin on the gastric mucosal barrier, as measured by a change in gastric mucosal E.P.D. (Geall et al., 1970; Murray et al., 1974) . The results of this study show that the effect of TCA on gastric mucosal E.P.D. is similar to that of aspirin. A combination of aspirin and TCA caused a similar significant alteration in gastric mucosal E.P.D. in our study, but the duration of change was significantly longer than that obtained with aspirin or TCA alone. Semple and Russell (1975) showed that exposure of rats to a combination of TCA and aspirin leads to an increased incidence of gastric haemorrhagic mucosal bleeding as compared to the incidence in rats exposed to aspirin or TCA alone. Our results confirm that the gastric mucosal barrier is significantly broken for a significantly longer time when the combination of aspirin and TCA is used in man. As a longer duration of gastric mucosal barrier breaking will allow a more prolonged back diffusion of H ions and, subsequently, a longer increase in capillary permeability it may well be that significant gastric mucosal haemorrhage is more likely to occur under such circumstances.
The results of this study thus indicate that the ingestion of aspirin, together with the coincident reflux of bile from the duodenum, may be a factor in the pathogenesis of significant aspirin-induced gastric mucosal damage in some patients.
Summary
Oestrogen receptors were found in 156 (73%) out of 214 primary breast cancers and in 98 (58%) out of 168 metastatic deposits. These proportions reached 82% and 70% respectively in the second half of the study. Receptors were not found in samples of normal breast tissue but small amounts were present in tissue from some hyperplastic lesions and in male gynaecomastia. Receptor concentrations in the malignant samples were evenly distributed over a wide range of values, suggesting that even "negative" tumours might contain trace amounts undetectable by the method used.
Each tumour was characterized by a given level of receptor concentration. In most cases the amounts found in the invaded axillary nodes and their corresponding primary tumours were the same. We suggest that quantitative rather than qualitati' e assessment should provide an appropriate criterion for studies of biochemical and clinical correlations. Introduction Some mammary tumours contain oestrogen receptors (Wittliff 1974) . Jensen et al. (1971) found a striking correlation between the presence of receptors in advanced breast cancers and the response to adrenalectomy. They are extending their studies to other therapeutic procedures and the potential clinical applications are being investigated in several centres (Braunsberg et al., 1973; Engelsman et al., 1973; Jensen et al., 1973; Leung et al., 1973 a; Trams and Maass, 1973; Savlov et al., 1974; Heuson et al., 1975) . Sensitive tests for the presence of oestrogen receptors have been developed. Of these the measurement of the oestradiol-binding capacity of cytosol preparations has been found to be the most convenient. Nevertheless, concentrations of receptor measured by this method in both primary and metastatic cancers have varied greatly and it is not known whether these are true variations or whether they reflect an inherent fault in the technique. The present paper reports an investigation of this question.
Materials and Methods
Tissues.-A total of 214 primary tumours and 168 metastatic deposits were studied. They were carcinomas of various histological types in about the same proportions as in a previous study (Ledlercq et al., 1973) . Forty-five invaded axillary lymph nodes were analysed in 23 mastectomy specimens together with the primatry cancer. The metastatic tumours were from skin (124), lymph nodes (32), liver (5), bone (5), muscle (1), and ovary (1). The specimens were obtained at operation and witthin niinutes or, rarely, within one to two hours were washed in cold Krebs-Ringer Henselheit glucose buffer pH 7-3. They were then dipoed into a homogenizing buffer (trometamol (TRIS) HCI 0-01 mol/l, pH 7 5, containing 1-5 ummol EDTA and 6 mmol f3-mercaptoethanol per litre) immediately before being frozen in liquid nitrogen. In all samples the presence of tumour tissue was verified histologically. Specimens of non-neoplastic mammary tissue and oestrogen nontarget tissue were obtained and treated in the same way.
Oestrogen Receptor Assay.0estrogen receptors in the tissue samples were assayed by measuring the binding affinity of their cytosol fraction for 3H-oestradiol-17fl at 18'C using a method already described (Leclercq et al., 1973) . The binding indices of the reaction were determined on Scatchard (1949) tumours without any indication of the existence of two populations of low and high values. Some 86% of these values were lower than 20 x 10-10 mol/l, thus being within the range reported for the uterine receptor (Sanborn et al., 1971 were omitted from study because they had the properties of outliers; logarithm of ratio of values (primary tumour over lower and axillary node) was 4-6 standard deviations removed from mean ratio of other patients. Significance levels for correlation coefficients are: r = 0-69, P < 0-001; r = 0 73, P < 0 05; r = 0 75, P = 0-05; r = 0-89, P < 0-01; r = 0-72, P < 0-1; r = 0-91, P < (table VIII) but there were detectable amounts in some samples from benign mammary dysplasia, fibroadenoma, papilloma, and male gynaecomastia. The receptor content in these tissue samples ranged up to 182 pmol/g of tissue protein, which was lower on average than in the malignant tumours.
Hence benign mammary dysplastic tissue in samples of cancer could contribute to the receptor activity. Nevertheless, in one series of breast cancer specimens mixed with large amounts of dysplastic lesions the proportion of receptornegative samples was 3000 (6 out of 20), which was close to that in the whole series. Our finding of a higher proportion of receptor-positive cases than in all other series (Wittliff, 1974) (Braunsberg et al., 1972; BRITISH MEDICAL JOURNAL 25 JANUARY 1975 McGuire and DeLaGarza, 1973) . We found that in their presence the receptors were as stable at 18°C for 30 minutes as at 2°C for 16 hours. Our use of the higher incubation temperature was therefore entirely compatible with the method recommended at an E.O.R. T.C. (1973) workshop.
The Kd values of the binding reactions varied among tumours within a wider range than in the uterine tissue. This raised the question of specificity of the binding components with relatively high Kd values. Comparison of the Kd values between samples of a given tumour and between the primary tumour and its metastatic axillary lymph nodes showed that the related samples were almost always either negative or positive in terms of containing binding components, and that when they were positive high and low Kd values could be present together. Also nonmammary tissues and sera were not found by the present method to contain detectable binding activity with low or high Kd values. These arguments strongly favour the view that the binding components with high Kd values are specific oestrogen receptors. These values probably reflect either alteration of the receptor or inaccuracy of their characterization by the assay method (Leclercq et al., 1973) .
The concentration of receptor was found to be highly variable among both primary and metastatic tumours. The question is whether a similar variability exists within a given tumour or whether a tumour is characterized by a particular level of receptivity. Investigation of various samples of the same tumour showed, with only one exception in 19 experiments, that all samples displayed the same reactivity. Furthermore, statistical analysis established that all samples of positive tumours contained similar levels of receptor, even if the reproducibility of the determination was only moderate owing mainly to the heterogeneity of the tissue. Thus a given tumour may be defined by its levels of oestrogen receptivity and breast cancers differ from one another in this respect.
As reported (Leclercq et al., 1973; Spaeren et al., 1973 ) invaded axillary lymph nodes and their corresponding primary tumours were similar with regard to the presence or absence of receptor. The present study suggested that the concentration of receptor in primary tumours and their axillary nodal metastases is the same within the limits of sampling variations for a given tumour. This similarity holds even between primary tumours and their most distant metastases (nodes at the upper level). This suggests that the primary tumours are composed of a single population of cells in respect of oestrogen receptivity and that this property is not modified in the processes of cell division and migration. Nevertheless, if distinct populations of cells exist in a given tumour it would seem that they have exactly the same propensity to metastasize to axillary lymph nodes and that no cell selection occurs during the aforementioned processes. One case in our study (case 19) differed from all the others and might have represented a rare but possible transformation or selection. Further studies are in progress to establish whether tumour stability is maintained during the whole course of the disease and especially at the time of dissemination of distant metastases.
The high sensitivity of the method used in our study may explain why the results differ from most others reported, in which benign mammary tissues rarely contained detectable amounts of oestrogen receptors (Johansson et al., 1970; Feherty et al., 1971; Hahnel et al., 1971; Korsten and Persijn, 1972; Wittliff et al., 1972; Leung et al., 1973 b) . Notably, however, only hyperplastic tissues (benign dysplasia, fibroadenoma, papilloma) contained receptors, whereas the normal female mammary gland apparently did not. Nipple, areola, and breast skin also failed to show binding activity. Remarkably, male gynaecomastia, which may also be regarded as hyperplastic breast tissue, contained receptors in some cases. A possible causal relationship between the presence of receptors and hyperplasia as well as neoplasia should be considered.
Our study shows that most breast cancers contain oestrogen receptors. The even distribution of receptor concentrations and apparent absence of two distinct tumour populations suggest that some or even possibly all "negative" breast cancers may contain receptors in undetectable amounts. This leads to the concept that breast cancers should no longer be regarded as hormone dependent or independent but rather as having varying degrees of dependence. It is particularly interesting that we found that a given tumour may be characterized by its receptor content. Quantitative measurement of this content might assess the degree of hormone dependence of a tumour. We therefore suggest that quantitative rather than qualitative assessment should provide an appropriate criterion in future studies of biochemical and clinical correlations.
